Estimates of the prevalence of drug use among adolescents are routinely produced by two major federally sponsored surveys, the National Household Survey on Drug Abuse (NHSDA) and the school-based Monitoring the Future Survey (MTF). There are plans to incorporate CAI into future NHSDAs and calls to similarly consider CAI for the MTF (Gfroerer, Wright, and Kopstein, 1997) . While there is evidence that adolescents are more willing to provide sensitive information on the computer than on interviewer or self-administered questionnaires (e.g., Turner et al. 1996; Wright, Aquilino, and Supple, 1997) , such information comes as a result of experimentation in household settings; no such investigation involving a school-based survey has been reported even though most youth surveys are conducted in schools.
Whether findings based on home setting can be generalized to the school is unknown. Some behaviors that may be sensitive to report in the household may not be sensitive to report in a classroom setting and vice versa (Gfroerer, 1996) . While some researchers have found no differences in adolescent reports of sensitive information obtained in household and school settings (e.g., O'Malley, Bachman, and Johnston, 1983; Zanes and Matzoukas, 1979) , other researchers have. Needle et al. (1983) found that adolescents reported lower mean lifetime cigarette and beer use when at home than at school, indicating that the presence of parents influenced their responses. Moreover, Turner, Lessler, and Devore (1992) found that the presence of a parent during a household interview inhibited the reporting of drug use, particularly for respondents 12 to 17 years of age. Johnston and O'Malley (1985) indicate that one of the major advantages of conducting a survey of adolescents in a school setting is that anonymity can be assured; home surveys are not anonymous. Furthermore, adolescents can answer sensitive questions about illicit behaviors without their parents or other family members around.
While a computerized school survey may sound attractive, Beebe et al. (1997) raise numerous issues that need to be considered in the design and implementation of such a methodology. If the computerized version is to be completed in settings under varied levels of supervision, efforts to address data collection issues such as security and case management may actually impugn the privacy proclaimed to be provided by CAI. Moreover, to be technically and financially feasible, the introduction of CAI in school surveys will probably require the use of existing computer laboratories within the schools; the proximity of computers to one another, the likelihood that the computers are connected via networks, 1 and the potential visibility of responses on large screens may compromise privacy.
This article evaluates the impact of a computerized self-administered questionnaire on the collection of sensitive information in a school survey of adolescents. Specifically, we compare the reports of sensitive information obtained by computers with those obtained by the more traditional paper-and-pencil method.
Method
The data are drawn from an experiment conducted in four alternative education centers in the Minneapolis/St. Paul metropolitan area in March and April 1996. These centers have individualized, nontraditional programs that lead to a high school diploma. Students older than 11 years are eligible to attend if they are at least 2 years below performance levels based on achievement tests, are at least 1 year behind in completing coursework or obtaining credits required for graduation, are pregnant or a parent, have been excluded or expelled by a school district, or have been assessed as chemically dependent. Perhaps due in part to this last criterion, students in alternative education centers have been found to use illicit drugs at up to four times the rate of their counterparts in traditional schools . Students enrolled in these centers may, therefore, represent a useful mixture of representativeness and likelihood of illicit drug use. In a sense, the fact that the sample represents a population of students with above average use makes it ideal for the current investigation; the students' greater likelihood of having sensitive information to report gave them considerable opportunity to fail to report. A total of 368 students participated in the experiment. While students were randomly assigned to conditions (190 to each), 12 surveys were returned blank in the paper-and-pencil version.
In the spirit of efficiency and economy, sites with large numbers of students and IBM-compatible computers were selected. The selected sites represent a mixture of metropolitan and rural, structured and unstructured programs. Preliminary meetings revealed that sites varied greatly in the level of structure associated with their curriculum, thus making random assignment difficult. Structured programs mirror closely the level of structure typically associated with traditional schools (i.e., class periods). Conversely, unstructured programs rely almost entirely on independent study where students ''check in'' frequently with the school to assess progress; the students were off campus otherwise.
For those sites utilizing a traditional, structured curriculum, data collection focused on one class period per day. Students within classrooms were randomly assigned to condition by asking them to count off by twos after an introductory statement by a research staff member. When addressing the class, research staff used a written script providing a brief overview of the purposes of the study and directing the randomization process. Either all or a certain percentage of the students assigned to the computer condition were brought to the computer lab, depending on the relative sizes of the class and the computer facilities. Students in each condition were instructed to work on homework if they finished early.
All students remaining in the classroom were given a packet containing a copy of the consent letter, the paper-and-pencil version of the survey, and a brief postquestionnaire soliciting reactions to the survey. Survey administrators briefly described the survey's background, assured students that no one at the center would ever see their answers (''Your name will not be on this survey. No one will link your answers to you. . . . No one at this program will see your answers to these questions''), and instructed them on general administrative procedures, using a standard script. Students were instructed to place completed questionnaires in the envelope because doing so increases feelings of anonymity and privacy (Bjarnason, 1995; McAllister and Makkai, 1991) .
Students in the computer condition were provided information and anonymity assurances similar to their counterparts in the paper-and-pencil condition but with instructions revised to meet the unique needs of the computer, such as the need for an administrator to start the survey for the student and to save the data to floppy disk upon completion.
2 After giving instructions, the administrators started the computer program and made themselves available to respond to questions. As students completed the survey, the administrators responded to some contextual questions on the computer, logged the students out, and saved the responses to floppy disk. Once all students finished the survey, they returned to their classrooms.
The sites utilizing an unstructured curriculum, where students often work off campus, required a different randomization protocol. Although these students did not have the traditional classroom structure, they did have structure in that students must check in with their instructors almost every day. As students arrived at the site, they were required to sign in at a common location. Members of the research staff were waiting at this location to bring them either to the computer lab or to a place designated for the paper-and-pencil administration. Staff at some sites were asked to assist in the identification of students who had already taken the survey. Once the students were assigned to a condition, the flow mirrored that used at the structured sites. See Beebe (1996) for a more detailed description of the study design and procedures.
Both versions of the survey were based on the Minnesota Student Survey, a periodic survey sponsored by the Minnesota Department of Chil-2. The students' responses were saved onto floppy disk rather than on the computer's hard drive to reinforce the assurance that program staff would not have access to individual data. This was hoped to be akin to the students in the paper-and-pencil condition placing their completed surveys in an envelope. dren, Families, and Learning and the Minnesota Department of Human Services. The survey contained a variety of questions on the use of alcohol and other drugs, risk factors associated with use, demographic characteristics, family composition and relations, and school factors.
All students, upon completing the questionnaire, were asked to complete a postsurvey questionnaire, which solicited information on perceived privacy and self-reported honesty. Students completing the paper-andpencil version answered these questions on a sheet separate from the Minnesota Student Survey booklet. Because the Minnesota Student Survey and the postsurvey questionnaire were placed in the same envelope, unique identifiers were coded on both forms after the packets were returned so that the information from each survey could be linked while maintaining respondent anonymity. Students in the computer version were administered all these items, as well as some about the tutorial and mouse, on the computer. In addition, the administrator entered some contextual information, such as the number of students in the room, distance between students, and whether the computer was networked, before logging the student out and saving the responses onto floppy disk. A more detailed description of the computer version of the survey can be found in Beebe et al. (1997) . Table 1 shows that across a breadth of topics, reports of sensitive information varied consistently by administration condition. The percentage of students who reported an individual item is higher in the paper-and-pencil version than in the computerized version for 17 of the 21 items. Differences on four of these (using marijuana, running away, damaging property, and parental alcohol/drug abuse) are statistically significant (p Ͻ .05) and another three (using amphetamines, physically fighting, and familial sexual abuse) are marginally significant (.10 Ͼ p Ͼ .05). Only four items show higher percentages in the computer mode, and none of these differences is as large as 1 percent. There are no significant differences in the reporting of nonsensitive information like family structure, hours spent doing homework, and sources of happiness (data not shown).
Results and Discussion
These results are quite different from those obtained in similar studies conducted in household settings (e.g., Wright, Aquilino, and Supple, 1997) and the research on the effects of computer surveys on disclosure of sensitive information in general (Weisband and Kiesler, 1996) . Examining the relationship between the distance from another computer and the perceived privacy of respondents sheds some light on this divergence. As distance increases, the likelihood of perceiving privacy also increases.
Analysis of site-specific differences provides additional evidence for this interpretation. Table 2 shows the mean number of reports under both conditions, the differences in the means, and the proportion of students in the computer lab who were within 3 feet of another student at the different sites. With the exception of site D, the table shows a monotonic relationship between the difference in the means and the proportion of students in the computer lab who were within 3 feet of another student. At site A, where the largest mean difference occurs, all of the students in the lab were close to another student. At site C, where the smallest mean difference occurs, only 11 percent of the students were that close to an- other student. Since it can be dangerous to infer relationships at the individual level from aggregate data, further analyses were conducted at the individual level.
Regressing the number of sensitive reports on dummy variables for mode (x 1 ϭ 1 if paper, 0 otherwise) and, for those who used a computer, being less than 3 feet from another student (x 2 ), being between 3 and 5 feet from another student (x 3 ), and being more than 5 feet from another student (x 4 ) reveals significant gross effects of x 1 and x 2 . Those who did the questionnaire on paper had significantly more reports than the others, and those who used a computer that was very near another student had significantly fewer reports than the others. This result provides additional evidence that distance between computers is an important factor. The pattern of the observed means (and the gross or net coefficients) suggests another model, however. The means increase as distance increases; in fact, the mean for those who are more than 5 feet from another computer is very similar to the mean for those who did a paper questionnaire. A model that constrains the effect of x 1 (paper) to be identical to that of x 4 (computer more than 5 feet from another student) yields more explained variance than do any of the other models with only one effect; since they all have identical degrees of freedom, though, these models cannot be compared directly. However, estimating a model that relaxes the equality constraint results in a nonsignificant improvement in explained variance, F(1, 360) ϭ 0.27, p Ͼ .25. Clearly, there is no difference in the effect of doing the questionnaire on paper and doing it on a computer that is at least 5 feet from another student. These results provide strong evidence for the hypothesis that the relatively small distances between many of the students who used computers account for the anomalous finding reported earlier.
Finally, a series of regression models tests whether this result could be due to peculiarities of a particular site. In particular, the models test whether the effect reported above varies by site. A baseline model with main effects of site and mode, where mode is coded 1 for those who did the questionnaire on paper or an isolated computer (more than 5 feet) and 0 otherwise, reveals that the mean number of mentions is significantly lower at site B and significantly higher for those who did the questionnaire on paper or an isolated computer. Adding interactive effects of site and mode fails to improve the model significantly, regardless of whether the interactions are added individually or as a group. The absence of significant interactive effects suggests that the effect of mode is robust across sites.
The effect of student proximity may have been exacerbated by the interface utilized in this study. Specifically, the program left the answer visible on the screen while the student moved the cursor to a ''continue'' button, thus potentially exposing their answers to others. In contrast, some CAI programs refresh the screen as soon as the respondent hits a key for the answer. Weisband and Kiesler (1996) suggest that such differences in the actual computer interface may affect disclosure; the effects of different user interfaces have not yet been systematically investigated, however.
While limited by the use of alternative schools and the administration of the survey by researchers representing a government agency, 3 the results of the current study suggest that before the transition to computerized student surveys is made, the potential effects of such a transition on data quality need to be studied further. With the increasing availability of computer technology in schools, computerized surveys may offer an attractive alternative to paper-and-pencil versions in terms of respondent preference and savings in administrative and data processing costs (Synodinos and Brennan, 1988) . However, because of the likely reliance on existing computer laboratories, the validity of reports of sensitive information may be compromised unless factors related to physical setting, such as distance between students and computer user interface, are taken into account. Future research in this area should systematically manipulate the distance between students, the types of computer user interfaces, and the proximity and affiliation of the survey administrators. It may be that in order for the promise of CASI to be realized in a school setting (i.e., greater disclosure 3. The government sponsorship of the study, made salient by the use of research staff from the Minnesota Department of Human Services, may have compromised what Tourangeau and Smith (1996) describe as the ''legitimacy'' of the computer version; feelings of ''big brother'' may have been enhanced, thus limiting the perception of anonymity often associated with computerized self-administration (deLeeuw, Hox, and Snijkers, 1995) . However, Bjarnason (1995) found no difference between teacher-and researcher-administered questionnaires in adolescent reports of sensitive information. of sensitive information), more isolated, private conditions for the students will be required.
